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The inductor is a single layer coil of 35 _+lturns of number 24 magnet wire
_ wound on a *Magnetics Incorporated permalloy power toroidal core number 55118-A2.
The magnet wire is insulated with polyurethane (sodereze or equal) for 90°C
_ operation.
The wound inductor is potted in a **Milton Ross shell 50071 and header 60200
with Scotcheast number 222 polyurethane resin. The two leads of the wound induc-
tor extend through the header as shown in the figure. The leads extend through
the header a minimum of 0.25 inches and, beginning at a distance of 0.05 inch
from the package, are tinned.
The characters "MPS-LI" in white at least O.1 inch high appear on the top of
the package.
Finished Inductor Specifications:
I. Identification: The characters "MPS-Ll" in white at least 0.1 inch
high will appear on the top of the inductor package and shall remain readable
after hard rubbing with thumb.
II. Inductance: The inductanceof the inductor shall be Lp>lOO_hy and Q>8
when measured on a General Radio type 1650-A impedance bridge. The bridge con-
trols are set to: OSC LEVEL control adjusted for maximum output; the function
switch to INT 1 KC; the CRb SELECTOR to Lp; and the CRL MULTIPLIER to lOOuH.
FEET
6o"1-- (8 PLCS)t.-.Jr.- o.2s' U,N
BOTTOM VIEW
*Magnetics Incorporated **Mil ton Ross Company












The inductor is a single layer coil of 20 _+lturns of number 20 magnet wire
wound on a *Magnetics Incorporated permalloy power toroidal core number 55118-A2.
c_
The magnet wire is insulated with polyurethane (sodereze or equal) for 90°C
., operation.
The wound inductor is potted in a **Milton Ross shell 50071 and header 60200
with Scotcheast number 222 polyurethane resin. The two leads of the wound induc-
tor extend through the header as shown in the figure. The leads extend through
the header a minimum of 0.25 inches and, beginning at a distance of 0.05 inch
from the package, are tinned.
The characters "MPS-L2" in white, at least O.1 inch high, appear on the top
of the package.
Finished Inductor Specifications:
I. Identification: The characters "MPS-L2" in white at least 0.1 inch
high will appear on the top of the inductor package and shall remain readable
afterhard rubbingwith thumb.
II. Inductance: The inductance of the inductor shall be Lp>3Ophy and Q>8
when measured on a General Radio type 1650-A impedance bridge. The bridge con-
trols are set to: OSC LEVEL control adjus{ed for maximum output; the function
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The transformer core is an *Indiana General toroidal ferrite core number
_-_ CF-102-C2 that has been coated with paint to reduce scratching of the wire wound
on the core. Windings T1 and T2 of Figure 1 form an 16 turn bifilar winding of
number 30 copper wire which is uniformly distributed around core. Windings T3
and T4 form a second bifilar winding of 3 turns of number 30 copper wire which
is uniformly distributed around the core. The copper wire insulation will be
polyurethane-nylon cover coat (Nyleze or better for 125°C operation).
The wound transformer is installed in a **Epoxy Products Company shell
173-02-10-43A and header 068-02-10-43A. Two of the 9 pins in the header 068-
02-10-43A are cut off above and below the header per Figure 2. A piece of number
3 mylar tape or equivalent is placed over the cut pins to protect the transformer
windings from scratches. The transformer leads are soldered to the header pins
per Figures 1 and 3. The pin numbers used in Figure 3 are the same as the lead
numbers of Figure 1. The assembled transformer is filled with Scotcheast number
212 red potting compound.
A sample of 5 Indiana General cores from each shipment received by the
vendor shall be forwarded to the Computer Components .Laboratory for tests before
the transformers are assembled.
Fi nished. Transformer Speci fications:
I. Identification: The characters "MPS-TI" at least O.1 inches high will
appear on the transformer and shall remain readable after hard rubbing with thumb.
II. Turns: The number of turns on each winding must be exact:
a. T1 = 16 turns
b. T2 : 16 turns
c. T3 = 3 turns
_ d. T4 = 3 turns
*IndianaGeneral **EpoxyProductsCompany




III. High Voltage Breakdown: Less than O.1 milliampere shall flow when.
200 VRMS AC is applied for one minute across:
a. pins l, 2 and 3 shortedtogetherand pins4 and 5 shorted
together.
b. pins l, 2 and 3 shorted together and pins 6 and 7 shorted
together.
c. pins 4 and 5 shorted together and pins 6 and 7 shorted together.
II
....... 0 ¢
T1 - 16 Tw.ns · _°_ _ T_: 5 Twos
of' #30 Wire _ of _ _0 w;_-e
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The coil form is a *Ferroxcube type number 2616PCB1 printed circuit bobbin.
Windings T1 and T2 are first wound on the bobbin as a 78 turn bifilar wind-
ing of number 30 copper wire uniformly covering the length of the bobbin. Next,
windings T3 and T4 are wound on the bobbin as a 6 turn bifilar winding of number
30 copper wire. A single layer of tape (Mylar or equivalent) less than 0.007
inch thick is then placed over the windings. Windings T5 and T6 are then wound
on the bobbin as a 9 turn bifilar winding of number 20 copper wire. The wire
insulation shall be polyurethane nylon overcoat (Nyleze) or better for 120°C
operati on.
Windings T1, T2, T3 and T4 are connected to the bobbins' pins as shown in
Figures 1 and 2. The ends of windings T5 and T6 extend out the side shown in
Figure 2 and are 0.7 to 1.0 inch long. Wires 8A and 8B must be identified
together. Wires 7 and 9 need not be individually identified.
'_' The wound bobbin is then placed inside two *Ferroxcubenumber 2616P-LOO-
3B7 flat ground half-pot cores. The cores are then cemented together, with the
center posts of the cores aligned, using Biggs R-312 epoxy cement. The two
slits in the side of the transformer are bo_h completely filled with a rigid
epoxy such as **Mista Pox 103. The completed transformer is then sprayed with
a light coat of clear varnish.
Fini shed Trans former Speci fications:
I. Identification: The characters "MPS-T2-78" at least O.,1 inches 'high
will appear on the transformer and shall remain readable after hard rubbing with
._ thumb.
*FerroxcubeCorporation **M and R Plasticsand Coatings,Inc.
Saugerties,NewYork 11460DorsettRoad
Maryland Heights, Mo. 63042
200.5D2J
II. Turns: The number of turns on each winding must be exact:
a. T1 = 78 turns
b. T2 = 78 turns
c. T3 = 6 turns
d. T4 : 6 turns
e. T5 : 9 turns
f. T6=9turns
III. Inductance: The inductance between pins 1 and 2 shall be Lp>16mhy
and Q>15 with all other windings open circuited when measured on a General
Radio type 1650-A impedance bridge. The bridge controls are set to: OSC
LEVEL control adjusted for maximum output; the function switch to INT 1 KC;
the CRL SELECTOR to Lp; and the CRL MULTIPLIER to 10 mil.
IV. High Voltage Breakdown: Less than O.1 milliampere shall flow when
200 VRMs AC is applied for one minute across pins 1 2 and 3 shorted together
and pins 4, 5 and 6 shorted together.
Less thanO.1 milliampere shall flow when 500 VRMS AC is applied for one
minute across:
a. pins 1, 2, 3, 4, 5 and 6 shorted together and wires 7, 8A, 8B
and 9 shorted together.
b. pins 1, 2, 3, 4, 5 and 6 with wires,7, 8A, 8B and 9 all shorted
together and the core.
200.SD2K
*'_" I O ·
OC _0 Wire
?
' T2 = 78 Tcr, s" _ ¢2o_c 0 wit6'
of "ri0 w;re ,,, _/:1
5:T,: _ _ '-r6--_,-,.,,.,,,88














The coil form is a *Ferroxcube type number 2616PCB1 printed circuit bobbin.
Windings T1 and T2 are first wound on the bobbin as a 79 turn bifilar winding
of number 30 copper wire uniformly covering the length of the bobbin. Next,
windings T3 and T4 are wound on the bobbin as a 6 turn bifilar winding of number
30 copper wire. A single layer of tape (Mylar or equivalent) less than 0.007
inch thick is then placed over the windings. Windings T5 and T6 are then wound
on the bobbin as a 9 turn bifilar winding of number 20 copper wire. The wire
insulation shall be polyurethane nylon overcoat (Nyleze) or better for 120°C
operation.
Windings T1, T2, T3 and T4 are connected to the bobbins' pins as shown in
Figures 1 and 2. The ends of windings T5 and T6 extend out the side shown in
Figure 2 and are 0.7 to 1.O inch long. Wiree 8A and 8B must be identified
together. Wires 7 and 9 need not be individually identified.
The wound bobbin is then placed inside two *Ferroxcube number 2616P-LOO-
3B7 flat ground half-pot cores. The cores are then cemented together, with
the center posts Of the cores aligned, using Biggs R-312 epoxy cement. The
two slits in the side of the transformer are both completely filled with a
rigid epoxy such as **Mista Pox 103. The completed transformer is then sprayed
with a light coat of clear varnish.
Finished Transformer Specifications:
I. Identification: The characters "MPS-T2-79" at least O.1 inches high
will appear on the transformer and shall remain readable after hard rubbing
with thumb. The style "9" used shall be easily distinguished from an "8".
- *FerroxcubeCorporation **M and R Plasticsand Coatings,Inc.
Saugerties,New York 11460DorsettRoad
Maryland Heights, Mo. 63042
200.5D2N
III. Turns: The number of turns on each winding must be exact:
a. T1 = 79 turns
b. T2 = 79 turns
c. T3 = 6 turns
d. T4 = 6 turns
e. T5 = 9 turns
f. T6 = 9 turns
III. Inductance: The inductance between pins 1 and 2 shall be Lp>16mhy
and Q>15 with all other windings open circuited when measured on.a General
Radio type 1650-A impedance bridge. The bridge controls are set to: OSC
LEVEL control adjusted for maximum output; the function switch to INT 1 KC;
the CRL SELECTOR to Lp; and the CRL MULTIPLIER to lO mil.
. IV. High Voltage Breakdown: Less than O.1 milliampere shall flow when
200 VRMS AC is applied for one minute across pins 1, 2 and 3 shorted together
and pins 4, 5 and 6 shorted together.
Less than O.1 milliampere shall flow when 500 VRMS AC is applied for one
minute across:
a. pins 1, 2, 3, 4, 5 and 6 shorted together and wires 7, 8A, 8B
and 9 shorted together.
b. pins l, 2, 3, 4, 5 and 6 with wires 7, 8A, 8B and 9 all
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The coil form is a *Ferroxcube type number 2616PCB1 printed circuit
bobbin. Windings T1 and T2 are first wound on the bobbin as an 81 turn bifilar
winding of number 30 copper wire uniformly covering the length of the bobbin.
Next, windings T3 and T4 are wound on the bobbin as a 6 turn bifilar winding
of number 30 copper wire. A single layer of mylar tape 0.003 to 0.007 inch
thick is then placed over the windings. Windings T5 and T6 are then wound
on the bobbin as a 9 turn bifilar winding Of number 22 copper wire. The wire
insulation shall be polyurethane nylon overcoat (Nyleze) for 120°C operation.
Windings T1, T2, T3, and T4 are connected to the bobbins' pins as shown
in Figures 1 and 2. The ends of windings T5 and T6 extend out the side shown in
Figure 2 and are 0.7 to 1.O inch long. Wires 8A and 8B must be identified
together. Wires 7 and 9 need not be individually identified.
The wound bobbin is then placed inside two *Ferroxcube number 2616-
LOO-3B7 flat ground half-pot Cores. The cores are then cemented together,
with the center posts of the cores aligned, using Biggs R-312 epoxy cement.
The two slits in the side of the transformer are both completely filled with
a rigid epoxy such as **Mista Pox 103. The completed transformer is then sprayed
with a light coat of clear varnish.
?jnished Transformer Specifications:
I. Identification: The characters "MPS-T2-81" at least O.1 inches high
will appear on the transformer and shall remain readable after hard rubbing
with thumb. The style "8" used shall be easily distinguished from a "9"
*Ferroxcube Corporation **M and R Plastics and Coatings, Inc.
Saugerties,New York 11460 Dorsett Road
-, MarylandHeights,Mo.63042
200.5D2R
II. Turns: The number of turns on each winding must be exact:
a. T1 = 81 turns
b. T2 = 81 turns
c. T3: 6 turns
d. T4 = 6 turns
e. T5 = 9 turns
f. T6 = 9 turns
III. Inductance: The inductance between pins 1 and 2 shall be Lp>16mhy
and Q>15 with all other windings open circuited when measured on a General
Radio type 1650-A impedance bridge. The bridge controls are set to: OSC
LEVEL control adjusted for maximum output; the function switch to INT 1 KC;
the CRL SELECTOR to Lp; and the CRL MULTIPLIER to 10 mil.
IV. High Voltage Breakdown: Less than 0.1 milliampere shall flow when
200 VRMs AC is applied for one minute across pins l, 2 and 3 shorted to-_
gether and pins 4, 5 and 6 shorted together.
Less than 0.1 milliampere shall flow when 500 VRMs AC is applied for one
minute across:
a. pins l, 2, 3, 4, 5 and 6 shorted together and wires 7, 8A, 8B
and 9 shorted together.
b. pins 1, 2, 3, 4, 5 and 6 with wires 7, 8A, 8B and 9 all shorted
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Logic Module Control Board #201.2
_his board contains one critical delay whose proper value must be
checked on each board prior to assembly into a Logic Module.
/
The delay value must be longer than a specified minimuTL value. If
the delay value is excessively large, the operation of the module will
be needlessly slowed down. If the delay value is excessively short, the
module may perform incorrectly under certain conditions.
Procedure
Tie pins L3 and TS1 high and tie pins F2, F3, F4 and F5 to -5.2 voltm
Apply a square wave signal with a period of 300 nanoseconds or greater
to pin T31. The signal should have a rise and fall time not greater than
!0 nanoseconds. Observe the waveform at pin T31 with channel one of a
454 oscilloscope. Observe the waveform at pin L2 with the second channel.
The delay between the two wavefonns, measured from mid-point of each trans-
ition, should be 56 nanoseconds or greater. The delay should be ob- .:
served for both positive and negative going transitions, and both should
be 56 nanoseconds or greater. If the smaller of the two delays is less
than 56 ns, increase the value of C9 and C38. If the smaller of the two
delays is greater than 65 nanoseconds the value of C9 and C38 should be
reduced.
The final capacitor values and the measured delays for each board
should be recorded on the test sheet provided for that board, along with
the serial number of the board.
The circuit board should be carefully inspected to insure that the
foregoing procedure has not resulted in damage to the circuit board,
particularly in the areas where fresh soldering has taken place. All
flux residues should be thoroughly removed.
['CHi:.],. E. 'L'.. (,). DA'[[:: r APP.. iJ ,__
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Test Procedure
Addition Module Control Board #202.2
This board contains two critical delays whose proper value must be
checked on each board prior to assembly into an Addition Module.
Both delay values must be longer than a specified minimum value.
If the delay value is excessively large, the operation of the module
will be needlessly slowed down. If the delay value is excessively
short, the module may perform incorrectly under certain conditions.
Procedure
Test 1: Tie pins L3 and T88 high and tie pins L5 and T30 low. Apply
a square wave signal with a period of 300 nanoseconds or greater to pin
T31. The signal should have a rise and fall time not greater than 10
nanoseconds. Observe the waveform at pin T31 with channel one of a
454 oscilloscope. Observe the waveform at pin T82 with the second
channel. The delay between the two waveforms, measured froth mid-point of
each transition, should be 157 nanoseconds or greator. The delay
should be observed for both positive and negative going transitions, and
both should be 157 nanoseconds or greater. If the smaller of the two
delays is less than 157 nanoseconds, the value of capacitors C1 and C2
should be increased. If the value of the smaller of the delays is
greater than 175 nanoseconds, the value of C1 and C2 should be reduced.
Test 2: Tie pin T31 high and pins L5, T30 and T88 low. Apply a square
wave signal with a period of 300 nanoseconds or greater to pin L3. The
signal should have a rise and fall time not greater than 10 nanoseconds.
Observe the waveform at pin L3 with channel one of a 454 oscilloscope
and observe the waveform at pin T82 with the second channel. The delay
between the two waveforms, measured fram mid-point of each transition,
should be 133 nanoseconds or greater for the positive going output.
There is no delay specification for a negative going output, but the delay
will be much less than the positive transition delay. If the positive
going delay is less than 133 nanoseconds, increase the value of C3 to
increase the delay. If the positive going delay is greater than 150
nanoseconds, reduce the value of C3.
The final capacitor values and the measured delays for each board
should be recorded on the test sheet provided for that board, along
with the serial number of the board.
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The circuit board should be carefully inspected to insure that the
foregoing procedure has not resulted in damage to the circuit board,
particularly in the areas where fresh soldering has taken place. All
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Test Procedure
Shifter Control Board Part #203.2
This board contains two critical delays whose proper value must be
checked on each board prior to assembly into a Shifter Module.
Both delay values must be longer than a specified minimum value. If
the delay value is excessively large, the operation of the module will be
needlessly slowed down. If the delay value is excessively short, the mo-
dule may perform incorrectly under certain conditions.
Procedure
Test 1: Tie pin T83 low and applyone phase of a 200 nanosecond square wave
to pin L3 and apply the opposite phase of the square wave to pin T31. Ob-
serve the waveform at pin L2 with the second channel of a 454 oscilloscope.
Observe the waveform at pin L3 with the first channel. The delay between
the two waveforms, measured from mid-point of each transition, should be 17
nanoseconds or greater. The delay should be observed for both positive and
negative going transitions, and both should be 17 nanoseconds or greater.
If the smaller of the two delays is less than 17 nanoseconds, add a capacitor
in location C16 to increase the delay.
Test 2: Tie pins L3 and T83 high. Apply a square wave signal with a period
of 240 nanoseconds or greater to pin T31. The signal should have a rise and
fall time not greater than 10 nanoseconds. Observe the waveform at pin T31
with one channel of 454 oscilloscope. Observe the waveform at pin L2 with
the second channel. The delay between the two waveforms, measured from mid-
point of each transition, should be 40 nanoseconds or greater. The delay
should be observed for both positive and negative going transitions, and both
should be 40 nanoseconds or greater. If the smaller of the two delays is
less than 40 nanoseconds, the value of capacitor C32 should be increased.
If the value of the smaller of the delays is greater than 50 nanoseconds, the
value of C32 should be reduced.
CHo.i E.c.o. ! D^i-E APPR
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The final capacitor values and the measured delays
for both directions of transition should be recorded, along
with the serial number of the board.
The circuit board should be carefully inspected to
insure that the foregoing procedure has not resulted in
damage to the circuit board, particularly in the areas
where fresh soldering has taken place. All flux residues
should be thoroughly removed.
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Test Procedure /
Compare Module Transfer Control Board %204.3 MOD 2
This board contains 3 critical delays whose proper value must be checked
on each board prior to assembly into a Compare Module.
All delay values must be longer than a specified minimum value. If the
delay value is excessively large, the operation of the module will be needlessly
slowed down. If the delay value is excessively short, the module may perform
incorrectly under certain conditions.
Procedure x
Test 1: Tie pin L9 high. Apply one phase of a square wave signal with a
period of 300 nanoseconds or greater to pin L10 and apply the opposite phase
to pin T82. The signal should have a rise and fall time not greater than 10
nanoseconds. Observe the waveform at pin L10 with channel one of a 454
oscilloscope. Observe the waveform at pin Lll with the second channel. The
delay between waveform at L10 and Lll, measured from mid-point of each trans-
ition, should be 17 nanoseconds or greater. The delay should be observed
for both positive and negative going transitions, and both should be 17
nanoseconds or greater. If the smaller of the two delays is less than 17
nanoseconds, increase the value of C39. If the smaller of the two delays
is greater than 22 nanoseconds, the value of C39 should be reduced.
Test 2: Next observe the signal at pin T84 with channel two of the oscill-
oscope. The delay for both positive and negative transitions should be
22 nanoseconds or greater. If the smaller of the two delays is less than
22 nanoseconds, increase the value of C34 and C36. If the smaller of the
two delays is greater than 30 nanoseconds, decrease the value of C34 and
C36.
Test 3: Tie pins L9 and L10 low. Apply a square wave signal with a period
of 300 nanoseconds or greater to pin T82. The signal should have a rise and
fall time not greater than 10 nanoseconds. Observe the waveform at pin
C'r_O. S{'.C.O. D, T[!. t, ;: :' P_
0rig. i2-;29-7b
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204.3D4
T82 with channel one of a 454 oscilloscope and observe the waveform at pin
T84 with the second channel. The delay between the two waveforms, measured from
midpoint of each transition, should be 133 nanoseconds or greater for both
the positive and negative transtiion. If the shorter of the two delays is less
than 133 nanoseconds, increase the value of C25 and C27 to increase the delay.
If the shorter of the two delays is greater than 145 nanoseconds, reduce the
value of C25 and C27, to decrease the delay.
The final capacitor values and the measured delays for each board should
be recorded on the test sheet provided for that board, along with the serial
number of the board.
The circuit should be carefully inspected to insure that the foregoing
procedure has not resulted in damage to the circuit board, particularly in
the areas where fresh soldering has taken place. All flux residues should
be thoroughly removed.
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